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UNITED STATES

PATENT OFFICE

' OHARLES LEON BOISSET OI: NEW ORLEANS LO UISIANA

VARIABLE STROKE HYDRAULIC PUMP

Apphcatlon filed February 10 1921

To all whom zt may concerns .

- Be it known that I, Crrarems Luon Bors-
SET, a citizen of the Repubhc of France, re-
siding at New Orleans, .in the par1°h of
Orleans and State of Louisiana, have invent-
ed certain new and useful Improvements in
Variable-Stroke Hydraulic Pumps, of which
the following is a spe01ﬁcat1on ‘

- My 1nvent10n relates to improvements in

hydraulic pumps, it being more particularly:

an improvement on the pump disclosed in

"'my co-pending apphcatlon for Letters Pat-

15

- 20

ent filed June 5,-1920, Serial No. 386 764,

and it consists in the. constructions, . com-
binations and mode of opemtlon helem de-
seribed and claimed.

One of the foremost obJeots of the i inven-

tion is to provide a uniformly driven vari-
able stroke pump of a very simple construc-

tion, enabling obtaining any mofor speed v

. between predetermined Timits.
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A further object of the 1nvent10n is. to
provide means in this pump, for varying the

‘piston_stroke without, shock or jar, thereby

enabling an easy progression from one speed

. to ‘another throughout the range of speeds

which the pump is capable of producmd in
the operatively associated motor. -

A further object of the invention ‘is to
providé in combination with the pump, a

pressure relief device or shock absorber, the .

specific function - of which is to make the
fluid outlet valves close promptly 1nstead of
lagging behind.

‘Other objects and advmtaoes Wlll appear

. in the following spec1ﬁmt10n reference’ be-
" ing had to the accompanying drawmcrs in

which:
qure lisa dla,crram illustr atmﬂ ‘the gen-
eral relatlonshlp of the 1mproved pump
with a hydraulic transmission: svstem
Figure 2'is a detail. sectional view of the
shock absorber which functions in connec-

tion with the pump to close the ﬁuld outleh

valves,
Figure 3 is a lonmtudlndl section of the

; hydraulic pump, cor'respondlng to the posi-

tion shown in Figure 1,

Tigure 4 is a dngmm showing how the

_adjustable. fulcrum ~may vary the piston

stroke,

Flgure 5'is a detail sectlon on the hnej

5—5 of F1gure 3,

F1gure 6 is a cross- sectlon taken subst‘m—

tially on the line 6—6 of Figure 3,
Figure 7 is a horlzontal sectlon taken

Spemﬁcanon of Letters Patent :

‘motors 10 and 11 in aocoxdftnce :

Senal No 444,0?6

Patented June 6 1929"‘ -

substantlally on. the line 7—( of i 1gure 3y TR

and

absorber illustrated i in Figure 2.

In order to show in:what connectmn the"

Figure 8 is a demﬂ plan view of the shockl T
' 60

improved_hydraulic pump 1 is “used, -attens

“tion "is. directed  to Figure 1. Wherem a.
hydraulic transmission system is illustrated.
This ‘system ‘may be like - that, disclosed: in’
my co-pending application filed June 5, 1920,
Serial No. 886,764, or.in my more: recent €O+

pending. apphcatlon for Letters Patent on =~ -

steering . apparatus for. tractors, filed TFeb.
10, 1921, Serial No. 444,027.

pipe 8 leads-to the inlet chambers 4 and 5.

Thele is'a Auid
reservmr 2 from the” bottom ‘of Whlch the"

0

The outlet chambers 6 and 7 of the pump‘j o

have a pipe connection 8 d1schar01ug into

“the reservoir but embracing ‘the four-way Lo
valve 9, by means of which the directionof ~ "

‘ operatlon of the hydraulic motors. 10 and 11 = .

“is controlled. ~Connected to the V‘tlve 9at

- points 90° from; the parts of thd' pipe. 8 are

pipes 12 and 18 leading to the cyhnders 14

and 15 of the shock: absorber in-Figure 2.

75

The pipes 12 .and 13 have continuations 16
and 17 to one side of each motor and 18

and 19 to the other sides of these motors. .
“Relief pipes 20 and .21 communicate be~,

8‘5": ‘

tween the cyhnders 14 and 15 and the casmgj :

of the pump.

This gives a general outhne of the.‘ L

hydraulic system and attention is'fiow more. .
* particularly d1rected to. the pump’ structule‘

90

shown for example inFi igure 3. In the cas-" " =
ing 1 there is 10Urna11ed the eccentrlc shaft‘ T
99 which is also the engine ‘shaft inasmuch "

as it extends off into the engine E generally: "

designated in Figure 6. “The' engine 18
driven at an approximately uniform speed,

but the strokes of the pistons 23 in'the op-:
‘posed. pump cylinders 24, are yariable s6

as to in turn vary the: speed ofthe: hydrauhc EEETR
t

hthe

Volume of fluid delivered thereto. -

A plurahty of eccentrics 25 are kéyed to.
Tn the present, instance

the eccentric shaft.

100"

there are shown two sets of cyhnders, and - ;

consequently only two eccentrics. The pump

105

may consist of more than four cylinders, the

actual number depending’ on the nature of

the Work in connection’ Wlth Whlch it is in-

tended to be used. The eccentrlcs 25 are
apprommately 90° apart. -
On each there is a strap 26 plvoted at 27

to a rocker bar 28 Whlch 1s made round L

110

65;.1‘; L
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throughout its upper pmt to roadlly enable
sliding of the fulcrum 29. - This fulerum is
made of a.short section of round rod. That

is why it appears circular in-the end wview:

in Figure 8. A hole is bored into this short
section to accommodate the rocker har 28.
There are trunnions 30 at each end to pro-

. vide pivotal mountings for the side parts of

10
15

20

. fulcrum 29 is

25

80

35

84 which joins two pistons.

'the radius link 31. )
This link in turn’is pivoted at 32 in an
extension housing 33. The upper end of the
rocker bar is piv voted to the connecting rod
The link 31 is
raised and lowered by turning the screw 35
through the crank 36, The screw works in
a bushmo 37, and at the lower end it earrics
4 yoke 38 with depending straps 39 having
pivotal connections 40 with the link 31.
Consider Figure 4. The stroke « of the
eccentric 25 is always the same.
moved to its lowermost posi-
tion ”, the stroke o* of the connecting rod 34
is approximately the same as that of the ec-
centrie.

upper extremity 5 is.reached,

‘Now: the stroke 6”. of the (onucctmo rod
34 is greatly diminished, but the otroke of
the  eccentrie remains the same as. before.

- It is simply a question of shifting the ful-

crum -up . or down, thereby chancrmof the

“stroke of the pump according to the ch‘ln(re%

in leverage in the rocker har 28. Tt may e

emphaswed that the speed of the engine and’

stroke. of the eccentric remain the same,

40

Dbut the stroke of the pump or the pmtons

therein is variable and consequently the
speed of operation of the motors 10 and ll
is variable.

At the head of each pmton there is an

» foutlepohfzmbel 41 which is common to all

45"

50

of the outlet valves (at present two on each

side) 42. These are seated ln the partition
43 by springs 44 in the caps 45 which sup-
port and guide the valve stems. A port 46,
cast on the otitside of the cylinder 24, com-
municates- with the outlet chamber 6. A
port 47 provides communication between the
cylinder 24 and the valve chamber immedi-

. 1te1v above. -

55
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There'is.one of these ohambms above hoth
cylinders; and the chambers contain the in-
let valveq 48, also pressed to their seats by

_springs 49 ip caps 50 which addltmmﬂy,
_serve to-guide the valve seats. .

The con-
struction en’ each side: of the pump is the
same, and. the foregoing descs iption of one
side sufﬁoeq for both. The pump is double
acting by virtue of having the cylmders

_and plstons in tandem.

85

The operation may now be reVlewefl to
advantage, in so far as the pump is con-
cerned. Tt has already been made clear in

‘parted " to ‘the. pistons.

When the

v Should it be desired to diminish’
the output' of the pump, the fulcrum is
moved up anywhere between the extremities.

“of position it is intended to occiipy, until the

-,418 616

connection with Tlgme 4., thfwt When the

fulerum 29 is moved down to the point o/,
the full stroke of the eccentric 25 -is im-
/onﬁequenﬂy, the

motors: 10 anf] 11 operate -at maximum

‘speed due to the maximum volume of fluid-

delivored.

When the fulerum is-adjusted hwh there
is a diminution in the volume of ﬁmd de-
livered past the outlet valves 42, naturally
by reason of the reduced piston strokes, and
consequently
slower.
reversal of the motors is obtained by turning
the valve 9 to a position-90° away from that
shown in Figure 1, and when the valve pluo'
is turned into a central position so that the

port 51 brings the adjacent parts of the pipe.

8 1into commumca’mon there is snnply a

circulation hetween the pump and reser-

von, and no driving of the motors Tesults.

“"The shock absorber in Tigure 2, is indis-
pensable in that it is throudh m: ‘instru-
mentalities the outlet valves 49 “are cloged
promptly, thereby contributing immeasut-

ably to the efficient operation of the pump..
Fach cylinder 14, 15 has a piston 52 pressed.

inwardly by a spmno 53 adjustable in ten-

the motors opelate that muck”
Tt only remains to be stated that

7C
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sion either by the means 54 or other equlvwa

lent means. :
Below the head of each piston there is

95

the outlet to the reliel pipes 20, 21, which -

lead to the pump casing or some other con-
venient point. As ﬂmd is discharged by
the pump it erters one ot the other of the
cvlinders 14 and 15 either by way of the

100

pipe 12 or 13, dependmﬁ on the position of -

the valve 9. Them 18 theref’ore a_pressure

against one of the pistons 52 ‘But “this’

pressure is opposed by the springs behind.

Now this spring pressure makes itself eVl-:
dent on the fluid column in front of the pis-

105

ton at that instant when the va]ve 49 starts -

to close on the recession of the pump piston

93, at that time cansing a quick and positive.
closnre of the valve and preventing any oil.

from getting back into the cylinder .24,
which it mwht do if there he any lagging i m
the oper ation of ‘the outlet valve.-

A further purpose of the shock abqorbel

is to provide a relief for the ]Wdrauhc sys-
tem should. the pressure in the conduits for
In snch event,

any reason hecome excessive.
the piston 52 on one or the other side, will
recede until the outlet to one or the other of
the relief pipes 20, 21 is uncovered. Fluid
will flow back to the pamp casing until an
equilibrium’ is reached, when the pistons 52
will be, restored to normal.
tioning to close the outlet valves, the shock

absorber imparts a certain elastlclty to the.

fluid which transmits the power. from  the
pumps to the motors, this by reason of the
spring pressed p1stons Whlch produce.
counter pressure. -

Besides fung-
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While the construction and arrangement
of the improved variable stroke hydraulic

pump as herein described and claimed,; is -

that of a generally preferred form, . ob-

‘viously modifications and changes may . be

made without departing from the spirit of
the invention or the scope of the claims.

1 claim ;—

1. In a pump, a connectmOr rod between
pistons in two cylinders; a umformly driven
engine shaft with an eccentric and strap, a
rocker har pivoted between the connecting
rod and strap, a fulcrum slidable on the bar,

“comprising a piece with trunnions; a radius

link pivoted to the p1ece at the trunmons,

‘8 ‘

and a screw shaft w 1th a swwel yoke havmcr
strap connection to-the link. - -

2. A pump, comprising & cyhnder with

valved inlet and outlet chambers leading to .
20 .

fluid conduits, means in the outlet conduit
producing counter pressure to cause the ott-
let valve to " ‘close promptly, mcludmg a

pump piston with a’connecting rod, a uni-

formly driven shaft, with an eccentric and,

“cylinder with a spring-pressed piston; . v

23

rocker bar connection to said rod, and a'ful--. -
crum for the rocker bar, with means for -
raising and lowering it to change the pump

stroke from. that of the eccentric;
CHARLES LEON BOISSET,,



